The study of dietary consumption is important to understanding the relationship between eating habits and natural resources, which may reflect adjustments and adaptations demanded by local environmental changes. This study aimed to understand the trophic relationships between the local families' diets and the ichthyofauna present in an urban neighborhood of artisanal fishers in southern Brazil (Tijucas, Santa Catarina). Data were collected through semi-structured interviews in 88 households who reported the consumption of 62 types of fish, where the most consumed were the mullet (Mugil spp.) and croaker (Micropogonias furnieri). Fish is still an important source of animal protein for local families. Preferences and aversions observed can be explained by the relationship between environmental factors and cultural aspects that relate to the economic and social context of the community. In the last decade fish consumption was affected by local immigration and by contextual changes affecting local fisheries.
INTRODUCTION
Fishing is an ancient activity and a source of food and employment to many coastal and riverine populations, sustaining local livelihoods and contributing to food security (Bene et al. 2007 ). According to FAO (2014) artisanal fisheries are defined as traditional fisheries involving fishing households, with a small amount of capital and energy, small fishing vessels, making short fishing trips, close to shore, and mainly for local consumption. This definition is opposed to commercial companies and is relative, although artisanal fisheries can use from very simplified technologies until more than 20m trawlers, and their catches can be directed to subsistence or commerce, providing for local consumption or export (FAO 2014) . In Brazil, artisanal fishing occurs along the entire coast (and also in inland waters) and is related to specific socio-economic characteristics of the communities that engage in this activity. Payment occurs through the direct marketing of fish or through middlemen, fisheries or fish stands, in which there may exist other complementary seasonal economic activities (Diegues 1988 ). In addition, Berkes et al. (2001) argued that this practice has the ability to exploit both the same fishing stocks as large scale fishing industries, as well as a large number of smaller fish stocks near the coast.
The state of Santa Catarina has about 25,000 professionals working in artisanal fisheries, which account for about 30% of the fish production in the state, excluding from this percentage the portion directly consumed by fishers and their families (Santa Catarina 2004) . In many cases, fishing activities contributes to diet diversification of coastal populations, especially when considering the different species consumed in the "fish" category (sometimes including other seafood animals such as mollusks and crustaceans) compared to other protein sources (Hanazaki and Begossi 2003) . Thus, the study of fish consumption by these communities is relevant in order to understand the relationship between human populations and the natural resources around them, which allows us to infer about changes and adaptations associated with local environmental transformations (Hanazaki and Begossi 2000) .
Several authors highlight the value of traditional ecological knowledge embedded in artisanal fisheries. Traditional knowledge is built from historical and synchronic experience with a given environment, and contributes with information about subjects ranging from fish behavior and ecology (Silvano et al. 2006; Poizat and Baran 1997) to fisheries management (Schafer and Reis 2008; Berkes et al. 2001 ). The knowledge regarding the preferences and dietary restrictions in relation to fish availability also becomes important, in order to verify and understand consumption patterns and the relationship between fish resources and the community (Hanazaki and Begossi 2006) . These factors are important to understand the availability of environmental species or their economic importance and social relationship with the community (Hanazaki and Begossi 2006 ; Ramires et al. 2012) , and how human populations recognize, use and manage their resources and environments (Hanazaki and Begossi 2003 ; Ramires et al. 2012) .
Coastal marine environments are focus of conflicting management demands. By one side we have to considerer fishing, both artisanal and in other scales, and by the other side it is imperative to consider the need for conservation strategies for marine resources and environments. Marine Protected Areas (MPA) have a dual role of conservation of biological resources but also to contribute to maintaining the health of surrounding ecosystems, which often occurs by spillover effects in nearby environments (Roberts et al. 2001 ). Thus, fishing and biological conservation priorities cannot be seen as following in antagonistic directions.
The analysis of a human populations' diet can be understood from the perspective of human ecology, as an approach that integrates many aspects of resource use by a population (Hanazaki and Begossi 2003) . Models and theories from ecology prove to be very useful and applicable when seeking to understand the relationships between human populations and natural resources, such in the analysis of food niche and trophic levels of consumed items (Begossi et al. 2004) .
The relationship between resource use and diet may reflect adjustments to changing environmental situations, which leads to changes in the livelihoods of local inhabitants. Such changes, coupled with cultural and socioeconomic factors, can be seen as a biocultural impact resulting from the abandonment of local production traditions, loss of food sovereignty and local knowledge, reducing the nutritional quality of their diet (Daltabuit and Leatherman 1998). For example, the replacement of food items directly obtained from the environment by industrialized ones may increase the dependence of purchased items and the dependence of a constant source of income. In parallel, the search for external sources of income can replace traditional livelihood activities, undermining the conditions of reproduction of local knowledge.
One concern is the lack of information regarding the total production output generated by subsistence fishing, which is often excluded from official statistics of fisheries because it is intended for direct consumption of these families (Cerdeira et al. 1997) . It is possible that this fraction, which is not measured, can bring valuable information in understanding the real situation of the pressure exerted on fish stocks (Isaac et al. 2008 ). This work aimed to investigate the relationships between people and fish resources (ichthyofauna) consumed in a neighborhood of artisanal fishers, which is nearby a Marine Protected Area (MPA). In addition to characterizing and quantifying the major fish species consumed in the community, the preferences and dietary aversions in relation to fish consumption were identified, as well as the local perception on the increase, maintenance or reduction in fish consumption after the creation and enforcement of the MPA.
MATERIAL AND METHODS

Study Area
This study was conducted in the neighborhood of Barra do Rio (27 o 14'34" S and 48 o 37'88" W), located in the municipality of Tijucas (Santa Catarina, South Brazil), where the mouth of the Rio Tijucas is located and adjacent to Tijucas Bay ( Figure 1 ). Barra do Rio is a neighborhood with urban characteristics, but with a concentration of artisanal fishers. About 400 vessels fish within the bay along the year, mostly for shrimp, and from different neighborhoods in the region. Less than 50 fishers are from Tijucas bay area and have fish (and not shrimp) as their target. These fishers primarily fish in the interior of Tijucas Bay and around a MPA, the Arvoredo Marine Biological Reserve (Martins et al. 2013; Martins et al. 2014 ).
Tijucas Bay is located west of the Arvoredo Marine Biological Reserve limits and within the buffer zone of this conservation area. This MPA was created about two decades before data collection, and is intended to protect a significant portion of the region's coastal ecosystems and associated natural resources. The management plan of this MPA was drawn a decade after its creation. Fishers and local residents of Tijucas bay did not have a clear notion about when the MPA was created, but they pointed out that the surveillance started about 10 years ago. We assumed that it was during the process of the management plan elaboration that much of the population became aware of the unit. Marchioro and Polette (1998) argued that the prohibition of fishing in certain areas close to the fishing communities, consequently, can generate intensification of fishing activities adjacent to the restricted areas, such as trawl fishing inside the bays of the region.
of Federal University of Santa Catarina (CEPSH number 982). In order to access information on fish consumption in the region, interviews were conducted using a form (see Additional file 1, in Portuguese) containing questions about the main fish species consumed, consumption frequency and quantities consumed in the last three meals of the household, other sources protein of animal 
Data collection
Data were collected through semi-structured interviews from a sample of residents in the neighborhood of Barra do Rio, after obtaining the signed prior informed consent from each interviewee. This study was under a major research proposal authorized by Ethics Committee origin consumed, preferences and restrictions of fish consumption, perception of the increase, maintenance or reduction of fish consumption after the enforcement of the regulations of the Arvoredo Marine Biological Reserve (last 10 years), and the origin of fish consumed in the locality.
Data were collected between late winter and early spring for 10 nonconsecutive days in the months of August and September 2011. We interviewed collaboartors from about 13% of households in the neighborhood, estimated at a total of 675 houses, using a sampling error of 15% (Barbetta 2006) . To distribute the sample effort in the neighborhood the area was divided into five similarly sized sections, and households were selected periodically in intervals of 7 to 8 houses in each section. In each household we interviewed one resident over 16 years of age. Interviewees with less than 30 years were not asked about the changes in the last decade (question 12, Additional file 1). For the scientific identification of species cited in the interviews, we used secondary data from the studies of Quantitative data were analyzed using descriptive statistics. For a comparison between biomass consumed by households (question 11, see Additional file 1) and reported consumption (question 6, see Additional file 1) we used Pearson correlation coefficient. In this analysis we were contrasting the reported consumption with the actual consumption in the last three meals. For qualitative data the researcher made interpretations and reflections so that the process of understanding the data was not lost (Creswell 2010) . For the latter, field notes were essential for archiving information, as advised in Amorozo and Viertler (2010) . The notes were grouped into themes, perspectives or problems in order to better understand the core of the researchers statements and to identify patterns (Creswell 2010; Amorozo and Viertler 2010) . Interviewees' speeches were identified by the number of the interview (#) and age of the collaborator in years (y).
RESULTS
Interviews were conducted in 88 sampling units (households) in the Barra do Rio neighborhood, with around 20 refusals. About a quarter (24%) of residents surveyed were born in Tijucas, however, most residents (76%) came from other places (not born in the region). Data from the Brazilian Institute of Geography and Statistics (Brazil 2010 ) indicate a population increase in Tijucas of approximately 40% between 1991 and 2007. Of the 88 interviews, 62 were women (70%). The age of respondents ranged from 16 to 78 years, with a predominance of people aged between 30 and 60 years. The main occupation of the families interviewed were self-employed (29%), as masons, mechanics, fishers, and cooks; 26% were employees of private companies, markets and shops in the region; 24% were retirees; 5% civil servants; and 16% did not provide an answer. More than half of the households had at least one member of the family -not necessarily living in the same household -who practiced fishing. From this number, 59% are dedicated entirely to fishing, 11% are partially devoted to it and 30% occasionally practiced fishing.
The frequency of fish consumption was varied, but just over 50% of respondents consumed fish once a week or more frequently ( Figure 2 ). Fish is consumed at least once a week by 31% of respondents, 6% consumed fish twice a week, 18% had fish almost every day in their meals, and 1% consumed fish every day of the week.
According to interviewees fish consumption was observed in 62% of the meals sampled, considering the last three meals of the 88 families interviewed. This corresponds to a total of 260.1 kg of fish or 1.56 kg of fish per family per meal with fish. Average size of families is 3.8 people (standard deviation 1.6), summing an average consumption of 410 grams of fish consumed per person per meal. do"not"consume"fish" rarely" once"a"week"" twice"a"week" almost"every"day"" every"day"" sardines (several species of Clupeidae grouped as "charuto" or "sardinha"), (Table 1) . When comparing the current fish supply to the previous supply 10 years ago, when the regulations related to the MPA were enforced, the perception about the amount of fish was that this amount increased for 25% of the respondents, declined for 49% and for 26% the supply remained the same. The fish that appeared the most in interviews regarding consumption in the past (about ten years ago) were almost all the same: croaker was present in 41% of the answers, sardines and mullet in 14%, weakfish in 26%, bluefish in 21%, and shark in 15% (Table 1 ). These results demonstrate that during the present study, the majority of fish consumed were practically the same as the fish consumed by the community 10 years ago, which may indicate that there was no drastic change in the composition of consumed fish in the last decade.
The purchase of fish in the region for food consumption was done by 82% (72) of families; nonetheless from this number approximately 44% (32) also gained and/or fished for what they consumed. Therefore, it was observed that about 55% (48) of total respondents earn or fish what they consume and thus they do not solely depended on the market to buy fish for their families. Only 10% of the interviewees considered that the fish sold in the region was from from Tijucas; 40% said the fish were caught in nearby regions such as, Itajai, Florianópolis, Bombinhas, Bombas, and the state of Rio Grande do Sul; 32% could not tell the origin of fish consumed; 10% said that the fish could come from both outside and inside Tijucas; and 8% did not answer. Sixteen families (18%) responded that they do not buy fish in the region, and other six families responded that they do not buy because they always receive fish from relatives, and friends.
In total 62 fish were cited in all questions relating to fish consumption. However, only nine fish were present in more than 5% of the interviews as the most consumed in the past or present. These fish were the bluefish Pomatomus saltatrix (Linnaeus, 1766) (anchova), catfish Ariidae sp. 1 (bagre), shark Carcharhinidae sp. 1 (cação), The relationship between the percentage of consumption reported in interviews and recorded consumption for the last three meals indicates that there is a weak but significant relationship between biomass consumed by households for each fish species and reported consumption of the main species (Pearson correlation R 2 =0.496, p=0.03; Figure 3 ). Mullet and croaker were the highlighted fish in regards to the quantities consumed, probably due to the seasonality of these resources, which are caught and more available at the time the data collection was done (Martins et al. 2014 ). The most consumed fish in the last meals were also the most remembered for their current or past abundance, with the exception of the ray Atlantoraja cyclophora (Regan, 1903) (emplastro) and weakfish.
The main reasons for the increase in fish consumption were related to eating habits: the idea that fish are a healthy food and easy to access. Considering that 76% of respondents were born in other locations, the availability of a new protein source to improve the diet of these families may have been decisive in the incorporation of dietary habits related to fish consumption. In contrast, the decrease in fish consumption, which was reported by 49% of the interviewees as described above, relates to the loss of artisanal fishing traditions, as well as to the perception of a decrease in the amount of fish available in the community. Table  2 shows some statements collected from the speeches of the interviewed collaborators related to the reasons to increase or to decrease fish consumption. or because it is simply in accordance with the respondents' palate (Table 3 ). In the case of mullet, these features were also observed, and some aspects of its behavior were listed as the cause for its flavor. Some fish are simply preferred because of their size and/or quantity of meat such as mullet, bluefish and Spanish mackerel (Scomberomorus brasiliensis Collette, Russo & Zavala-Camin, 1978) (sororoca), which are all characterized as 'meaty' by some respondents. Another important point
The fish most frequently cited as preferred (with at least 5% of citations by the interviewees) were mullet (27%), bluefish (14%), croaker (13%), sardines (11%) and shark (7%). It is noteworthy that these most preferred species were also found in the past and current consumption of the community. Explanations related to the food preferences on some fish species were made in accordance with the family's customs and habits. Other reasons were because fish is a healthy meat, in general, related to the preference of some fish species was related to the mode of preparation. Croaker was a fish commonly cited as preferred (13% of the interviewees), since it is easy to prepare and has a pleasant taste, besides being an abundant fish in the region. It is caught by both artisanal and industrial fleets, which reduces the price for the community and makes it a more feasible purchase.
The fish species related to dietary aversions, that appeared in at least 5% of the citations by the residents of Barra do Rio, were the catfish (26%), sardines (12%), ray (Batoidea) (11%), croaker (10%), and shark (9%). For the dietary aversions and avoidances related to fish the respondents take into account the appearance of diseases or parasites, any sick feeling after consumption, the possibility of harm to people's health, the location of capture, as well as flavor, behavioral, morphological, odoriferous and feeding characteristics of the unvalued fish (dietary restrictions) ( Table 3 ). Most of the explanations for avoiding the consumption the shark and ray were related to their characteristics, which are considered 'loaded' or 'heavy' and is bad for people's health. Catfish (Ariideae) was the fish most often cited as not valued, due to several reasons including the place of capture by fishers, the taste, appearence and smell of the fish, and the type of reproductive and feeding behavior (Table 3) . 
DISCUSSION
The residents and the fish consumption Tijucas bay region is considered a stronghold of artisanal fishers, but most of the inhabitants interviewed believe that the majority of the fish sold has no direct origin with the fishing activity of Tijucas. Nevertheless, fish is a source of animal protein of easy access in the region, due to the presence of a group of artisanal fishers in Barra do Rio that locally provide fish through direct sales and exchanges, fish markets and fish stands. The neighborhood has an easy access to other sources of animal protein, being located in an urbanized area, and also depends on processed foods. This can reflect historical changes in the livelihood ocurred during the growth of the urban area, and the gradual changes in the livelihoods with the abandonment of locally produced foods ( Fish was present in 62% of sampled meals, which is comparable to more isolated fishing communities in Brazilian coast. Hanazaki and Begossi (2003) observed in artisanal fishing communities of the southern coast of São Paulo that fish are the main source of animal protein present in 32% of the meals, over poultry (24%) and beef (23%). Fish consumption in other artisanal fishing communities along the Atlantic coast of Brazil is usually higher, reaching 44% in Ponta do Almada (Hanazaki and Begossi 2000), 68% on the island communities of Búzios and Itacuruçá, 65% in Jaguanum island, and 52% in Puruba (Begossi et al. 2004 ). In the community of Ponta do Almada fish were present in 60% of the meals (Hanazaki and Begossi 2000) , which indicates the occurrence of changes in food of animal origin, where beef and chicken replaced fish.
The varied sources of fish at Barra do Rio contributes to keep the percentage of fish consumption higher in other traditonal fishing communities. Exchanges between relatives and neighbors were also observed in other studies on fishers' diets (Hanazaki and Begossi 2003) and were a significant source of fish in these communities. Additionally, fish caught in other localities are locally accessible due to the market chains. This network of trade and marketing reveals that, even though three quarters of families did not consume fish frequently, there is a direct dependence of the resource in the neighborhood, as shown in the fish present in sampled meals. The search for fish from other locations may also be a result of the decrease in artisanal fishers' catches in Tijucas Bay (Martins et al. 2014) , as well as the proximity of industrial fleet ports, such as Itajaí and Porto Belo, who commercialize the fish for lower prices than artisanal fishers (Sunye 2006 ).
Main species consumed
The majority of the species consumed were produced locally (Martins et Hilborn (2007) argues that fisheries management solutions such as the MPA's creation may not be considered in a isolated way, and the management tools used in fisheries should be expanded in order to reach both biological and economic sustainability.
The decrease in consumption of fish in the local diets may also reflect the abandonment of the customs and livelihoods of the local population, as a result of the problems originating from fishing. The average income of the artisanal fishers in Tijucas Bay is around one to three minimum wages (UNIVALI 2008). According to the local fishers, over the years this wage becomes increasingly insignificant, which forces the families of fishers to change their livelihood, with the gradual abandonment of fishing. Moreover, the interviewees stated that the difficulty of keeping food habits are related to the loss of a family member (in some cases linked to fishing), resource scarcity, the price of fish which is considered too expensive, and product quality. These aspects corroborate with Cardoso's (2001) argument on the situation of artisanal fisheries, which have suffered from the effects of population growth, urbanization, and the consequent increase in cost of living, especially in coastal areas.
For Lopes and Begossi (2006) the relationship between the local fisheries and food demonstrates the dependence on local fish resources and how this dependence varies seasonally. Fish such as the croaker, mullet and bluefish are part of the list of most caught fish in the region, and they show clear signs of decline in their reproduction (Martins et al. 2014; Vasconcellos et al. 2007 ). In addition to this information, diagnostic data for fishing in Santa Catarina (Santa Catarina 2004) show that these species are among the primarily exploited species by the artisanal fleet in the state. These species are being overfished in a biologically unsustainable manner, due to the pace and intensity of fishing activity on these resources throughout the southern region (Haimovici 1998; Vasconcellos et al. 2007 ). All these findings call attention to the ongoing process of change in the livelihood and subsistence of all coastal communities that generates a gradual reduction in the perceived availability of fish for these populations. In both rural and urban areas, changes in the way people depend of food such as fish, towards an increasing dependence of industrialized sources of animal protein can alleviate the pressures on wild species, but can have other consequences for local livelihoods and for food security, also contributing to a heavier ecological footprint (Van Vliet et al. 2015) . However, production of other sources of animal protein can also indirectly threat other wild species, for example, as a consequence of deforestation for livestock production.
Preferences and dietary restrictions related to the ichthyofauna
Different characteristics may influence food preferences in relation to animal protein (Hanazaki and Begossi 2006) , including the easiness of preparation, fish size and abundance of species. Preferences for cited fish at Barra do Rio are related to aspects such as taste, behavior, capture location, physical characteristics (size, bones) and preparation methods, which are important criteria in the processes of classifying and choosing fish. The manipulation time, which is related to the amount of bones in the fish, is an important variable when choosing which species to consume or to comercialize ).
The preferences and aversions can be explained by cultural and ecological factors; in other words, by the availability of the resource, the position of the species in the food chain or through the importance of these species in the economy and social relations within the community The top preferred fish is mullet (Mugil liza), a migratory fish that lives in the southern area of Brazil, and at its time of reproduction it migrates along the coast towards the north (Seckendorff and Azevedo 2007) . This species inhabits marine coastal waters, and both saltwater and freshwater estuaries, where they spend most of their life cycle, however during their reproductive period, they migrate to the open sea (Albieri and Araujo 2010). This migratory behavior from a freshwater environment to a saltwater environment is highlighted in the respondents reports, which they state influences the taste, which was also reported in other studies (Herbst and Hanazaki 2014; Murrieta 1998; Souza and Barrella 2001). The presence of this fish during the winter season generates much expectation in the coastal communities and involves a special organization of fishers (Herbst and Hanazaki 2014) , leading to an increase in the consumption of this species during the winter season. The period when data was collected must have been influenced by this seasonality; and we have to consider that any sampling method carries inherent biases unless we could distribute the sampling effort including several conscutive days all over the year. In a study about fisher's behavior Oliveira and Begossi (2011) also used a time scale of analysis focused in a short period of time, when they studied the optimal foraging behavior of fishers, and considered that this approach is usually neglected in other studies on fisheries that prioritize seasonal comparisons. The restrictions of a short period approach certainly limit the conclusions of a study, but also have the potential to avoid the random effect of unpredictable fluctuations, which can happen in activities such as fisheries.
Sardines are a common fish in the fish markets of Barra do Rio and preferred by 11% of the interviewees because of its flavor and method of preparation. Interestingly, some fishing communities have a food aversion to this type of fish (Hanazaki and Begossi 2006; Silva 2006) , often explaining this aversion because of the large amount of bones, which increases the preparation time. In this study, the aversion for sardines (12%) was explained due to the small size of these fish, the strong taste, and a lot of bones and a small amount of meat, increasing the manipulation time (see also Begossi et al. 2012) . By the other hand the preference for sardines for some interviewees may be due to the high availability of the product from the fishing industry, and low commercial value (Sunye 2006) .
The explanations offered by respondents for dietary restrictions (related to food taboos) can be perceived through two points of view, either emic (explanations given by the studied individuals) or etic (explanation given by the observer) (Begossi et al. 2004 ). However, etic explanations can also be offered by local residents in a given context and match those offered by researchers to explain patterns of restrictions, which are observed in a diverse number of human populations in Brazil (Silva 2006) .
This study primarily addresses etic aspects related to dietary restrictions of fish consumption in the region, it shows the association of local behavior (taboo) to the ecological knowledge of the food chain. However, this study also provides interpretations of literature on the emic perceptions of food taboos. It was observed that people who are ill or have wounds on the body mainly avoid fish considered to be 'loaded'. This was also observed in the fishing communities of Praia do Bonete, Ilhabela (Silva 2006) , Búzios (Begossi 1992 ) as well as in other fishing communities of the north and south coast of São Paulo (Hanazaki and Begossi 2006) . In these studies, apart from the already noted restrictions, the dietary restriction is also for people who are recovering from surgeries and for parturient women. In the Amazon, in Pezzuti's (2004) study the term 'loaded' or reimoso includes a series of attributes such as strong meat, fat and can cause inflammation in people who are sick or have injuries.
In an emic analysis, Begossi (1992) observed that the reasons cited for the dislike of different fish species by the population of fishers from Ilha de Búzios are related to characteristics that affect the sensory systems, such as odor, unsavory appearance and shape of the fish that cause horror and disgust. These characteristics were also evident in the interviews in Barra do Rio, mainly in relation to catfish and ray. The catfish is one of the most caught fish by the Tijucas fishing fleet (Martins et al. 2013 ), so it is often supplied by the fishers, fisheries and fish markets in the region. Hanazaki and Begossi (2006) observed that in São Paulo Bagre the catfish was a preferred food in relation in the fishing community, reflecting a complex interplay of symbolic and cultural factors, as well as materialist or functional factors, such as environmental abundance of this resource in the region. However, opposing this particular observation in São Paulo Bagre, and despite the high availability of this species in the Barra do Rio community, the food taboos related to catfish were expressive and evident in the reports, which can influence the decrease in consumption of this fish in some families. Catfish is commonly avoided by human populations in both the coast and inland of Brazil (Hanazaki and Begossi 2006) . The position of these species in the food chain, could be a possible ethicist explanation for the general aversion to catfish, since these fish are usually carnivores or scavengers and therefore are theoretically more prone to accumulation of toxins in their fatty tissues (Hanazaki and Begossi 2006) . In his study with fishers on the northern coast of Bahia, Costa-Neto (2001) shows that the catfish species are generally categorized as 'disgusting fish' due to their feeding on human feces.
Hanazaki and Begossi (2006) identified catfish, shark, and ray as poorly valued species by the communities Icapara, Pedrinhas and São Paulo Bagre (state of São Paulo). Rays appear in some studies as avoided fish as well (Costa-Neto 2001; Hanazaki and Begossi 2006) . Begossi (1992) defines the term 'loaded' as an animals set of attributes, such as teeth, blood, aggressive behavior, 'strong meat', the presence of fat (grease), among other factors, which can cause inflammation if eaten by someone who is ill or injured. Begossi et al. (2004) emphasizes that the rays are a strongly avoided fish group in the Amazon and the Atlantic Forest, associated with an aversion to elasmobranchs in general, since its meat can deteriorate rapidly. Pezzuti (2004) suggests there is a symbolicmaterialist relationship regarding the aversion to elasmobranchs (rays and sharks), which can be explained by their 'urine smell' and high ammonia concentrations.
The availability of other sources of protein in Barra do Rio due to the proximity to urban centers may also contribute to the persistence of dietary restrictions of some fish. Hanazaki and Begossi (2003) discussed the issue of dietary replacement of fish in some populations, noting that many factors such as modernization, tourism, urbanization, growth, food distribution programs and decrease in the price of other sources of animal protein such as bovine meat and poultry contribute to changes in the local livelihoods. Therefore, populations with high availability to proteins, whatever they may be, generally have more food choices, as opposed to people living in areas with resource scarcity. In other words, restrictions on certain fish consumption from populations with abundant supply of these and other resources are not facts that should surprise the observer.
Another issue discussed by Begossi et al. (2004) , shows that the food taboo on some species cannot be considered a behavior that results in the preservation, conservation or sustainability of these resources in one location. At this moment there is no empirical evidence to support this relationship, but we consider that a taboo can or should reduce the predatory pressure on the resource. In this regard, it was observed in Barra do Rio that the rays, despite being considered a taboo food in the region, which could lead to a reduction in the fishers' predatory pressure, are still captured in the region and discarded as bycatch, since there is no demand by the community (Martins et al. 2013 ). Therefore, even though the communities do not accept some species, their conservation is not regarded, since the fishing activity cannot make an effective selection of individuals that should be captured, resulting in the disposal of the unaccepted fish. In summary, the resource sustainability as a result of food taboos, for some locations, is very difficult to discern or apply, since exploratory fishing activity and predatory fishing continue to exert pressure on fish stocks in general. However, according to the discussion of Begossi et al. (2004) , it is deemed necessary a more integrated and systematic approach to verify if the taboos can lead to the conservation of certain species in a given locality, since a predation pressure relief on some species can cause the overfishing of other species.
CONCLUSIONS
Fish consumption in the community of Barra do Rio can be considered an important source of animal protein for these families, even with the easy access to industrial and other animal protein sources such as bovine meat and poultry. Fishing activity is still present in at least half of the families interviewed. Due to the latter exchanges of fish among relatives and neighbors is considered important in providing this resource to the community. This reveals that even though three quarters of families do not consume fish frequently, there is still a link to fish resources in the region. However, the consumed fish resources in the neighborhood come from both the artisanal fisheries of the region, and the industrial fleet in the state.
As in other studies, preferences and aversions observed in this study can be explained by the relationship between environmental factors and cultural aspects that relate to the economic and social context of the community. They contribute to the understanding of resource use by this community that is directly linked to fishing.
The overall increased consumption of fish in the last 10 years can be a result of resource availability in the region, since there is a large immigration to the neighborhood, mainly from inland families who did not have easy access to this resource before. Thus, a new protein source incorporated into the family's diet may have been decisive in the inclusion of dietary habits related to fish consumption. In contrast, reducing the consumption of fish may reflect the reduced number of fish available to the community. Such changes may be a consequence of the problematic situation that artisanal fisheries in the region are facing, which can lead to the abandonment of local livelihoods and traditions related to fishing and affect the diet of these populations. The proximity of an MPA and its enforcement a decade ago may have contributed to the availablity of fish for local consumption, although we can not affirm that this relationship is direct, due to the complexity of factors that influence the local consumption of fish.
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